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Abstract 

|| PUfRPip^ 

||" br;heigHt;o rolling angle or slider at the timfe | 

= i of flotation. 

II islider, a metJiuirv s^ running cxinditid^ 

1 1 parameter |ip^ arei inputted bts^ the floatatipn g^ pf ; | 

1 1 the slider, ga^^ distntfui^^ 

1 1 to a predeterii^ \\ 
1 1 characteristics cdincide within an error range and/ in^^^ 

1 1 a posture altering parameter is performed and. in the case of coincidence, the floatation posture of i 
1 1 the slider is determined from thre quantities, that js i 

1 1: ar) indicat^^^^p^ height of the slider a^^^^ 

II apigfe br Keight 0^^ 
11 conserved. 
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J 

Xi"sy KX^-fyoffift^^f^S^V^T. irEX7 
-I'^'roftiSant^ltTCT^^Xt^StOlEai:, ^X 

S*liEUTWIBX7'f^^«)f?±|jS»a3£«5CtS1$a 

gEX ^ 'f y'^©^l^a2fct^•€■0^tS&S. m.%7'>( Ts^fOi 

S&C/:X7-fy®l5rlK5lSjt^:*-r-5^^S. @EX 

'f^'»mjg$nfcffiB-C©x^XirMi:©IEf»t. RX 

ft|IWraaD®ig<E», *5l»ttX7-<^'«>i&%¥S(4 

«&l/t;^^'fy®|Hl«5:^iailCj*1-5^l«. ^t-^^. gEX 

xi'^'y HX7'i'y©f?±fiiK«f:5)S*5ViT, slrSEX7 
-f ^roffij^snfcisiB-rox^f xi'ffiihwKBi:, Sx 



(2) #M¥4-2 8 3 64 7 

2 

tt, Kx5'f^'<7)^»sa/McS{b*-a-fci€«)X7'f 
-f *'<o»±i5»s«*« ;i Si*ati--5BSix-Y xd7 

'N^;/ FX ^-f ywff l-.«»«f*ft. 

KX 7 -f 5''N®«f2Rt;-£-O^Krfittfiv a^T^w" xe? 05 

aaxrxx7'f^t©«»»i6iA. t>Kttx-<xi»© 
j(? sRt;cx7'f5'©[s«K:6i^tcwrs^s, ex 

SX7-f^'©fc;?/9^>;5'^r|S]ftflf. &C^D-U Vi'^lfil 

^^^Kx^-f ^^©??±g5»4«je.«a^xY 
Xi^'N-y Hx^-f ^©^J:fiiB*T:;5)*:feiiT. WEX7 

'f^^©je^snfcffiH-e©x>fXi'ffit©ai»i:. ax 

7'fy©f?±!^©tf-y?>i^^Xai«^Et, o-iJ>ty 

Ax»jii$^©3a©5©ffiiE#s$mt. KffiiE#i» 
tt. S6X7'f^©ft?S«»Rr;E**'&(fl:H**x9'f3i' 

©^»«ft^-r^.;-?7^-^©M»t>b<f4#JSiCT* 
a> ;i©R©#J©iC©*»©)g»SrS±^»*!JJS 
laI»^jfc$-a-T# 5n5A##iSSrXjaE:^«|'-t&a©BI 

J®iCS:S'SfV»TSX7'r y©S±i?»$)£«>?. d t 

^, 

6 ] 1 ;iv> Ulf *J91 5 (cEe©««f 

mzi^^m^=f4 7.f;^v HX7-Ty©#±ft««f->X 

[M*3B7] «Sx'fXi;'\5'H©X7'fy©Jg«. 

jiS&c;x7'fy<»:©«5t:^^rfi)^^> 'bb<(45'-fxi'© 

Wmm%^(OWm. *-5V»ttX7-f^'0»2.¥g«K 
BR0^X7'fy©lHHE*lfi}»C*f-r5.Afi, feX 

Kx^-ryotfs/^^^y^^iRjfts. st;D->j >i^;5[Bi 

Xi"\y HX9'r^©S±S««f>'X7"A4Jt^T. tftK 
X^'f y©*ff ffiSy^x^ Xi^E}gtt©aS*SRCX-S- 
©x-^ORS'bKttX^J#at. RX^-f^'©?-/ 
40 Xi^S{C^tfS??±s5»S«S-r5A7pt-:J'S1$)gL 

\y<\i.X-n^WLh. KX^'f^'roj^i^KtiJEA^;*- 
^«fflV»Ttt«©»±s5»JCjl*r«X7'f ^'t^r-f X^ 

^Bi:©ra©li^|y^^)■*€r^^t^l■rs^l^:^:, gtx^^-y©^ 

S©j?±iS»0 1 S©X7'f ^'tv'-^ Xi7Bi:©M©8i 
hH©^^flc|»K:?64-r-SJBE*^^'fr©»ffl¥at, KEE^^> 
D X ^-f y©^lS^lRt;E:fjt't^feB^S!©ft??f1$ 
tt^ffajTS^Si:. K^^$#tti:X7l'^©S5±^» 

/■?7^-:$'i:©IH#Sr^?|-r5*iS:i:. gES±gJ|&A7 

50 i^-9<r>w^mcAzmm9Mmmw<ri}»SL\zm 
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3 

t-aL*v>t€. X7'fyis»«>«riE«s«*, -era 

aax-f Xi"\y HX^-f ^CDff hS«Sr->XT-A. 

[|»*« 1 0 J niSm 7 iE«0->X7^A{C^V>T, W 
Eie2*#*i^i«f*^tt»C-S t i: ^ O X 7 -f ^'«S± 

flD«t»t$, >t-f >->XT-Affl!e>ilfiBf»CMWSS-r« 
ffli^g&1iA^c:::tSilfat-r-5fl9S»x-< Xi"\i, kx 

^-f ^'<Dj?±fl;««f->XxA. 
(tS»*Ja I 1 1 7 ^V>L 1 OE«©->XxA*» 

HX ycD^iS^i'X'T^A. 

[000 1] 

[S^JL©?lJffl»»] la^x-f Xi^'Xy KX 

rjc^DyhfX'/x^KatfeviT, Jtfe*n&}?±*« 

[000 2] . 

[?e*OS«l »5ltX'fXi''\y HX^-f^'ttlHHgra 

0. i~o. 3jum) •trf*±tTfeo. j:©-r#*«, s 

^{C. a'!r©»»ir*fUTt)3^StCfilt3fc»!Ctt> X7 

'i'^'ojgtt©StHc:iffl'i>ottS*fi>^!e:^if*^fe<&. *© 
aaa, x7-fy®±©o. o i ymgg©)gi^©ffls 
*<»±«©»x©iB«s9i*iecb. ««©Aia*i5 



(3) 1$§a¥4-2 83 64 7 

4 

(0 0 0 3] X7'fy©S±i»ttfi, 

=*B36^ rffigfS5fflfl:i«Sj Vol. 2 6.N02 
p. 415. (1977). 

5:K(2). gS5SA\ ^yfj'Ny HX7-f^'©ffiia/h» h 

CtB, 5 2^. 495^. p. 1047 (1986) . 
:SS:i((3). Pukai.S.SAv Analysis of Ultra thin Gas 
Film Lubridation Based on Lioeariged Bolznan Equat 
10 ion. ASME Pepar No.87-Trib-14(1987). 

^iK(4). Kubo.H. Finite Elenent Solution for 
Rarefied Gas Lubrication ProbleD.ASME Paper No. 87 
-Trib-24 (1987) . 

is.a\z7h^t\^:^m\z^-z>x. x7-f y©«5!K*5j;txff 

±s5» («a|^««/h»±-r#*tX7'f3'©tryf^>ii' 

5S. #i»J^) *^|SSi|jgffit>b<ttll4^}S. Divergence 
20 PoriiiuIatioDfe;*i:©*J*tc;<toT)Bf?, Z.nm.ij'ii^ 

sfflViTX5'f^'©tt§ttfie (fti5$fi*5J:i;jEe*tf'£.^ 

tfcB) «jicmu a/r©X7^'^'J9±U»Cotr»TCtl 

$fT;^oT5^-3'S^fli[UTX7'fy'N©iefa*fl=?£SI 

Stt©«i5»cJ:r)a;fe5*t, fct^t«X7'r 
y'N©^5SRtmffit!l:B*^^i^^n^.^:*^ x^-r^'© 

[0 0 0 4] fia5®^j*tt. 8t±»»*»&*»i;»a83t 
ab'5vittc®=r)sp^icjt3esnitt#®s!±g 

[0 0 0 5] lliscx^'fyistt-tcisviTiix^'ry© 
<*Jt&B. fct^ti'vy HttBfc*5lt5»±SiX»« 
«iciSX5-1'y3^i$&B*i^;3L6n, rn^Ef^JE-r?. 
<k5;5:X7'f^'®}^ttS}?l»e)-5tV»^gf8Si5lt?*\ *> 

40 fifi;B*<i8^$n. c:nS:i«Sf«.X7-fyjg«Sft;t 

■r5«^A<#ir^. c©i®6®f?±i5»£ffSL-r5«ii6 
*<. ±ia®xit(i)x«Tsxs){(5)t^$nTt^a. 

1CSSt.(S>. »]\\mi\ ttWSINo. 860-4. 
[0 0 0 6] 

[5S§^*<IBStbJ;5i:-r^Sia] ±E®tiE*ttJBtt. 

'ry3S»S«;e-r5R«tfS©iK*ttAti-i^-C;5:<. 1$ 
50 CaB-X^-f^^^oaH/St^ttOSJ^^X^'fi'At^ff 
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5 

CO 0 0 7] *^ig(OBWtt. #a*<f=Ai#Aenfc« 
^©x^-j-y^^i^^*. mmiz. a^-omk 

4. 

10 0 0 8] 

[0 0 0 9] m^7^^7.if^y KCX^-f 

Rt^«x9-f ^'©bry?->i^:frisi^flE. Rrxa-'j>ji' 
T^-TXi^^^y HX7-<y©j?±fi*«f;^S*5i>T, iJia 

X 7-f ^'©l&S^5nfcfigT©x^ X^^SSt©***!:. 

RX7'f^'©»±^©b:y9^>'yftx»i«*t» p-y 
i#ai:r«'fe©T»«. 

[0 0 1 0] «9ffiX7-f^'©ms*lTit&H-cro 

=f-fxc/mt0mmt, ^X9'fy©^±i^©tr-y5^> 

&«^-r*s«i:^eic©&A7^-^'»r^-r5s:^)-?^g 

[0 0 1 1] Sfc, mrlBX^-f ^©m^^nitttHT© 
i'AXttiifSt. □-U>i^AX«S$i:©3a©S© 
/h ic^^b^ 1 1 © X V -f y ©ai5#fiRJJ!E* t'L^ 

^4s©iSSE^cJ^■:^^iTi^EX7'^ ^'©f?±sS«S3£«)-6 c 
[0 0 12] wEX9-f*^©m«anfc«:iB-c© 



I 1$i8¥4-2 8 3 64 7 

y'^XifmiKOmmt. RX9'fy©fll±«f©tf^;5=^> 

i'ftxttias^t. D-'j>if^^x«i«^t©3a©ft© 

sytieE:^ *4>ffi«*tx 7 -f i'w^i&sftffi-r 5 7 ;< - 

^©MSfeb<tt*:S33Cr*5<tL. ^©BSro^t^iC© 
*»©«»&f?±af^S!iMiiHi»$fli^-e-Ti»en-5A 

T^&n«ifi«<ia»*fe»4^:ai!:«s-:it'»TaEx 

[00 13] mSLf-i 7.i7'^yV<DX7'Xy<D 

Rx^'fy'v®i5faRt;-€-©??fafitB> 

x>?©^gst^x5-f3't©*g^;&ifij^i> %L.<ax^ 

Xi7©¥fi^ftHS'3 ©!!€»:. *5V>ttX7-f y®*?. 

^g&fixr^x^-fywiHig^riPjfc^j-rs^is. ^75^ 
^ltX7'fy®«/^s±s. tKti'Ny i<8s©»± 
a> Rt^Kx^-f y®tf-y?>^'>5r6]A«. srxn-u 

>i':^J^^IS^*» 6!*«KX 7-f ;$'®S±iS»&3£*5 
Xi"\y HX^-f y®»±SlSP#fvXx/x*H 

T, (-<) gSIEXv-f 3''®^ff®Rt;t5''CX'!/ffiJg«® 

Sii#aRr^^-or-3'©a5t fe b < ax^fj^iait, 
(D) KX7'r^'©7^>fXi'ffi»c«-r-5S±^»!&ss 

RtX-€-®5^-3'0^5£fet<ttA*^ai. (A) SX 
7-f ^'®J¥ k^fMt!£/'<7;t-^'Sffll»TttS®» 

mr?>mwtt. (-) RX7'f^'©ffi;t®s±^»®i 

*®X7-f ^'i:x-<Xi'®i:®K®Bara®^{$lfi(c554 
'ra£E*i)'?&©J![tfl^ia:t, (:it^) R)E*^)-?&iOX5 

-f ^^©s^sf^SKtxffi;^J^t^.c,^^!!:a^®^^^»tts»£a•r 

^-^'<5:®M«R«^s-r5^at. (h) m»±^mn 
9 ^ ®a^3Eftfc«-r«ii?a&wuatt«®««{i 
ffisr«fi©»tfj^at> m RA^^ittttx^-ry 
ic-^A etifcii?a®:*:#$ifc!y:-e-©?5afi:fi^©?^fi* 

#i:!6<-»f ■5A^§A»SN9|»f-r5^at. (U) m^M. 
fi*^». ^©«iEfi»ca:0RX5'f^^»<£JiIEfcL 

<\mmmri^mt. (x) R?^a^fi=*iA??f#tt 
t-aLfct*©x9-i'i5'©s±gf». ftfflfsasc^E 

c tsffatts t>©tr*-5. 

[00141 tP^T. OW gJ©Sfa^fl=*»B(rEftiff«r 
©1«IESlCJ:ipffiiEL.fc^±^»lrjttLT. ffCXtilKX 

•^-r ^txY xi'Bi:©ffi©isra^>?5*»a-r-5¥aK 
B©xxu/:/siaMbfT5(iii«m (9) munM^ 

fr*tftl51#ttlC-aUfci:#©X7-1'y©f?±^». A 
#^fi&tXl£A«f '£,^tfc»^©«fffl^&{liA t) L < aS^U 
fcSlt. l8ltti!i3i®||#©W^B<£M'^. RS*®*-6t 

fitf wEx ^-f yo^nmR.xsy'^ x Hjett®^ 
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(5) 



«rW¥4-2 8 3 64 7 



m 10 



*lot^i 6] BIT. *%?9w<Pfflisa* (i> ^''^^ 

[0 0 171 j««:ffii:;^9^yi:®IH©»±^^*»' 



3S#A5¥Bil*X-Y¥iBfcU ^'WlSJSi^'- 
[0 0 19] <i) *-r. 
^tt«fc.hittf»i0r.^-r*^^^ttt'^^<^i^! 

[0 0 2 01 ^n^oT^mt^ mxM-x^^^^ mm 

[002 1] 

[»1] S's (X'. Y'. Z') 
S"b (X", Y", Z" ; T) 

Z^^'U X' Y'. Z' !iX7-<ycR5eUfcffit5*"^ 
[0 0 2 21 (2) (1) trtSV.TiS-^fci^l'^^l 



aftft (Xo. Yo. Zo) 

^[0 0 2 31 

[0 0 241 
l»2l 



Ss (X, Y, Z) IV V 7*) 

=n (Xo. Yo. Zo. ex, fly. ei) S s (X . Y . Z ) 



mtmrm (xc yo. z»>;5'^^^^L, 
Y' \zmhxz' t±-H*/h^v^i:#;^e.n<&. ex . 



[0 0 2 51 ^(t:^©*^*^^^}?^^^^^ 
i^^^^<.^frffiX' . Y- , Z'^^^^^f^J 

[0 0 261 

[»31 xi?x'+ Xo - flyx' 



(6) 

9 10 
Z*?Z'+ Zo - 5yX'+ ^xY' *^>. 

»iC:3(7)Sl. 2SIC:fel/>T:&fflS3:®ti, ffitCittSlU [0 0 2 7] 

(x. Y) iSSrna. *C0»SC;4C0i:^IZ^:b-li:* 

hf (X. Y) =Z'+Zo-5y (X-Xo) +0x (Y-Yo) 



iRFW¥4-2 8 3 64 7 



[0 0 2 81 
[»5] 



T<^Z' -:*lRjMS<iT*^A^^i:n&hs (X, Y) 
-C^toU Zo«»±tr^^Z-*lR)ffi«fi[-e*SA^6 
ho ^m^tt7.y^^<7>^nmhi (x, Y) tt. 
hf (X. Y) 

= hs (X, Y) +ho -<9y (X-Xo) (Y-Yo) 



its (7)^1, 2SI;:i$V^T:&S^3JS4#IS 
^^\zm^OT . Y' tCf^A"rtltf<i:<|gtc»SJ: 
<*«)^«^JCttJC2*T^*>a)aoTZ-r>ito^hf 

(X, Y) ^nmti\i^\^\ ^*Mt)^«^ffig^T(^ 

[0 0 2 9] 

[»6] hg =hDi (X, Y ; T) +hmo 

hmo \i±v^jm^L%wmt(0W'n^mmrQi>^. hno 



20 



★ C:rjCT«^fHT*D. hi (X. Y;T) ««*ffic3!) 

tt$^t>-r. Z::LX\t. ^*JTlr:fett^Tm (X. Y; 
T) $**S2:i:*«iHTtt;&^V>cOT. ha (X, Y; 

S"n (X", Y'\ Z'*) ^^,»mm^Sm (X, 
Y. Z) icSi^L, X^-ry»[B|8B»*»fliLfc'b(Z)$ 
Hn (X. Y, Z) tr^. 

[0 0 3 11 z<ot^7.y^ytm#mt(Dm<or^t. 
$h (X. Y) ^irntf, *©«iC8cD±'5«c&s. 



[0 0 3 0] [0 0 3 2] 

[»7] hg =hm (X, Y;T) ★ [»8l 

h (X, Y) =hf (X, Y) -hi (X, Y:T) 

= hs (X. Y) +ho -By (X-Xo) +^1 (Y-Yo) 
-hn (X. Y : T) 



CZr. hs (X. Y) , ha (X, Y : T) }t-^X 
[0 0 3 3] 

[»9] Xo. Yo. ho. By, Bx 

xo, Yo. ho \t7.'7^ymm^(Dmj^^±{^Mm^x 

•0\ZtS:^o 
[0 0 3 4] 

[»1 0] Xo =0. Yo =0 

ZOXvlZLXh. 7.^^S^&1S^AiO)KJSiO)M. (X 
0. Yo) ^^Krh-m\t^^t)U^K ZZX\tZ.^^ 

<D:^^^mmvxmMt^o (xo, yo) (iss^aiu 
x^\^^f)^(^/\y^-^\tmnmz:k%i Kosmizu 

ik 

h {X. Y) =hs (X, Y) +<t> 
+ ho -hm (X, 
= h (X, Y ; ho , 

Z;i\Z. Xo, Yo 

P = Bi Yau ft, 

t^i^it^^x^t^\rA^ 1 4 t^^x^-i^\t^^t> 



^ [0 03 5] 

30 [»! 1] ho, 0y, Bi 

&rfx\tmm<Dm^ji. *si2t«tB-r^. 

[0 03 61 

mi 2] ho . 4>, i> 

ho X^-f^ (Xo. Yo) JCfctt-SZ^I^I 

* = -dy 

7}>^Bl 

(3) 7sy^ytmi$imt0^Mr^^\tc(Dtt. 7. 

40 ^r)\zU^. 
[0 0 3 7] 
[»131 



(X-Xo) (Y-Yo) 
Y ;T) 

[0 0 3 8] 

[ft 14] hi (X, Y;T) =hino =— ^ 
^Z.X. ho =hiii «:8fcJ6Tho tMmt. TsV-i^^ 
50 immtomi^^'^h (X, Y) tt^^SCl Si:)^:^. 
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[00 3 9] 



(7) 

11 12 

[ftl 5] 

h (X. Y) =h (X. Y : ho . ^) 

= hs (X, Y) +0 (X-Xo) +* (Y-Yo) +ho 



^SB¥4 - 2 8 3 6 4 7 



(4) h35»t?«)JE^4)-fl» P (X. Y) J4. 

tUt>*>&iJ^^P (X. Y) tt, Xi{a)~(4)»C*5lt 

[0 0 4 0] *10 



* [»16] 

V- (F (h. p) Vp-UQ (h) hp) =0 

[004 11 
[»17] 

6 A. 



F (h, p) =p h* (1+—) 

n 

Q (h) =6fx 

& #«-r S i: S -r $ * h 0) 5B» ^: S ) 

V= (-^-. 

ax av 

Ux 

tan"' (--) =ez:3-M 
Uy 

[0 0 4 21 ^riaS«fe Divergence 3Kc» \i. F (X. Y) *fflV»TJ*:©»iC 1 8 

Formulation^ IRftff^tc, V>'rn©;5ft (DiioiZiYnm^. 

«:SfflLTfcJ:V». [0 0 4 41 

[0 0 4 31 (5) JE*i>3fei(|i4;ite.nfct#®;:^^'f [»18l 
^'©AWtttt (ftlSfSfiW, *<ktXEA*i6(Xc. Y5K 

W = // (P {X, Y) -Pa) dxdy 

^c=^JS (P (X, Y) - Pa) dxdy 

w 



Yc=-jQr (P (X. Y) -Pa) dxdy 
w 

: y^V^ ^(0^.^nM, (Xr, Yc) : &±lf\tibi<m 



[0 0 4 5] JldlC. IS5J-ttX9'f^'©SfT®^ffi (ffi 

[0 0 4 6] (6) Wo . Xco . Yco iX^-fi^^f^ 
(hoo ,<i>o ,11)0) *t4Aenfct#®X7'f ^'©ft 

[0 04 7] 

[ftl 9] Wo =W (hoo ,<S)Q .to) 
Xco =X (hoo ,<t)0,il>o) 
Yco =Y (hoo ,<i>o,il)o) 



[0 04 81 
[»2 0] F=W 

Xf =Xc 
Yf =Yc 

[0 049] 

[iSc2 1] I F-WKs 
I Xf-Xc I <£X 
I Yf-YcKey 

SBsvui, rntcS<HCD*fri:UT*®»S2 2^{cJ: 

[0 0 5 0] 
[»2 21 
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(8) ^MT4-28 364 7 

13 14 

f -W 1^ +b I Xf-Xc 1^ +c I Yf-Yc 1^ <e 



[0 0 5 IJ «^fcJ:oTtt*J66n«»h»»/t9^t 
[0 0 5 2] (7) (6) K:*5t>T. ?Sra*frtft1?1* 

aw 

W = Wo+Ziho-~-- + A ^ 
d ho 



>K (hoo . ^0 , 00 ) A^ft/hfi (A ho , A , At^ ) 

[0 0 53] 
[SC2 3] 

aw aw 

f A 0-r— + 



8 

a xc 



a <P 



a Xc 

+ A 0 -— + 



a Xc 

Xc=Xco+A ho— — +A^ . ^ 

a ho a 0 a 0 
avc avc ^ aYc 

Yc=Yco+A ho----+ A 0— — + A 0^ •- 
a ho 0 <j> a 4> 



[0 0 5 4] z.z\z. j¥±^»/'«9>-3'©a'h^fl:{c 

[0 0 5 5] 
[SiC2 4] 

aw aw aw 
a h o' a 0 ' 3 0 

a Xc a Xc a^xc 
a"0~' ~ 
aYc 



a ho 

a Yc 



a 0 

a Yc 



a ho a 0 a 0 

[0 0 5 6] sE±g»©a/h^fl:(c»-r5ftitii^tt®at 
fticffi^fsfi (iE;2 4) ©Sta:«riitt. n<t3!5>*5 

G.(X, Y) =4^, C3.(X, 
a ho 

[0 0 6 I ] ^2 6 %^«na. A^$fi©l£ft^2 4 

[0 0 6 2] 
[»2 71 



[0 0 5 7] i^S, «5^;&gSCtt3i««a»*e5tK-:>i'> 

[0 0 5 8] mtt^^T (X. Y) tt. ^^x^-fyco 
4. 

[0 0 5 9] 

[R2 51 P = P (X. Y : ho. 0. 

(ho , *. 10) *«^«ft$-&iti:#©EE* 
30 »^©S^b«B. 5*:i:2 6-C*«. 
[0 060] 
[Sc2 6] 



Y) = 



ap 

30' 



G.(X, Y) - 



ap 
a 0 



(9) 
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d ho 



15 

= /G. d X dy =Wh 



16 



1^£?=J (-XcWh+/G.Xdxdy) 
d ho W 

TT^=n7 (-YcWh+/G. Ydxdy) 
d ho W 



* CO 0 6 3] fS). Gi=P ho =5P/^ho . G2=P« = 

[0 0 6 4] 
[SiC2 8] 



d ^ 



= /G.d xdy 



-^T^^i (-XcW»-H/G.Xdxdy) 
-A- =rl; (- YcW,+ / G. Y d X d y ] 

0 9 W 



10 



awo_ 

d 0 " 



JG.dxdy^W, 



{-XcW,+ /G.Xdxdy) 

^r^"^ [-YcW,+ /G.ydxdy) 
a V W 



5F 



aQ, 



y • ( (— — h ho4--Plio) V P+F V Pho-U (— - h ho h P+Q h hoP+Q h Pho) ) = 0 



ap 
aF, 



d F 

7- ((— h VP+FVP,-U (- 

an or 



V- ((4^h *+|^PJ7P+FVP,-U (- 
ah or 



d <f 
dQ 



a h 

^#± 7? P ho= 0 
h,hP+Qh,P+QhPj] = 0 



,h^hP+Qh,P+QhP,)]- 0 



[0 0 6 5] CCllr. *<0fta;2 9^*5. P 6 

[0 0 6 6] 
[ft2 9] 



Pho= 



hho= 



'6 ho* 
a h 



a ^ 



ap 



a ^ 



a ho' 



ah 

a ii" 



ah 
a ^ 



hho=ah/ahc=l (¥ff) 

h,= 3 h/a 0=Yo-Y {D-a 
[0 0 6 7] iC2 8{J, iCl 6<^»SrS»»ffitCi:0* 

T*5t). it*i>ffiSiESAP (X. Y) ^*«)^ffia(D 



50 



[0068] (8)^27 \Z^^^T^^7tm&mSc^^ 
2 3ICftAU :;^^-f yi58SO«EaAho , A*, A 

[0 0 6 9] ^±^»(D«M«. ^B^^f6rzmiE&^ 

;*:s:3 otci^. 

[0 0 70] 

[St3 0] ho =hoo +Aho 
4>^4>o +Ai>o 

tfr=T/)0 +A^0 

lC^*CiC3 1 ^f^AL, ho (0 (n+ 1) §k. <b<0 (n + 

1) (n + 1) &it»*«)S*ic*affl-r 

[0 0 7 11 
[ft 3 1] 
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(10) 

17 

A ho= no - ho 
A<*= 0 — <}> 
= If —If 

[00 7 2] 

[0 0 7 3] (mi|ll6«) H3tt. miroHiSWcDy 

-f^^'voisfs^ff^. K«^®*ff*#, x^-r^^wfis, 

tWM^SiCt) L- < ttlSSJf tttiC 2 7 S»T, » 
SC2 3. 3 0fc=fclD#fi^#Sr8«fct- J:o;*^»S:S/t a? 

[0 074] (m2|^iS(9) 04l:2^%^O!>^2«}f^i& 

«c*v^T, isrs*#£iKfct-i^;?ti5»3Es*»jt:2 

[0 07 5] (l|3*JgW 0 5(C*%§g(Om3cD*JS 5» 

2 o J: 5 fcl?f«r« t>©T?* 
[0 0 7 6] 
[ft3 2] 



#fflT4-2 8 3 64 7 

18 

aWo Wo (a) -Wo (tt' ) 
da a — a' 

aXco X oo (a) -Xco (a' ) 
da a - a.' 

3 Yco _ Yco (tt) -Yco (a' ) 
da a— a' 

aWo^ Wo (fi ) -Wo (fi' ) 
aXco^ Xco (|8) -Xco ) 

"a e-e' 

a Yco ^Y co (P) -Yco (|fl' ) 
3^ " 0-0' 

aWo _Wo ( y) -Wo (y' ) 

Ty r-y' 

aXco_ Xco (y) -Xco (y' ) 
ay y-y' 

aYco ^Yc o (y) -Yco (y' ) 
ay y-y' 

ir*ca=bo, 0 = <>, r=4> 

[0 0 7 7] (® 4 5^SfiS|) 0 6 tC*«?! 4 ®||SS 

i5Sfi:a (xf , Yf ) ji^-^^jLsnrviTwnsjMfe-r 

■^CioTttl^M^ff 3 ^o^-^ 2 er*fc« 1 

«D®l*-*fc»i2yttj¥±g»/^7>-^'S 

ffijfrsa^t)**. «^«?sfattjB (Xf . Yf) i 

(Xo , Yo ) (OS^±fiho ©*;!ii#^6tlTl'i-5;ft£ 

tt. 0, to©i5-ic:&t)ft??fJBE*f'6fi:fe (xc, yc ) 
*t (Xf , Yf ) c-srsi^tr, «, 

<l^fiic;a:0> iE:2 2. 3 0iciJV^T*»;t7p(-^'* 

[0 0 7 8] ;^'7;^-^ms.i^isb^\z\m±<D:^m(o 

MKE«T-5:)&». iBJg«K. 7,-^7^> 

[0 0 7 9] 

CT#«J:dic«cO, X9'fyw»K«'Ri|BJ*:*:i|Sc:» 
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(11) 



»ia¥4-2 8 3 64 7 



19 

[01] 0i«. *^^qic*5^t^'>xxA-t?a^x^-r 
[0 3] H3tt. ^^m<omi(omm\(oyuy^»^ 



20 



[@5] B5». *%^(Om3Olll!fi0!lo:/a*yi'«SI 

[0 6] laett. *»?Ha)»4 0is»«(D::/D*;;^7«ia 



[»1] 



[02] 





[^3] 



X 



X 



3^ 05) 

I 



1 



I 9t (18) 




^(23) A [50) 



mi) 




[04] 



X 



r 



X 



J4. UOJK« 



K (15) 

r 



^ |I6) 



T^'(23)t>.tt/"A:(3l) 



l^'(27) 
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(12) 



-283647 



36: 



r 



i 



?C (18) 





[BI6] 



r 



^ CIS) 



5^' (18) 



5i:(23) ?v. (30) 

r 



^'(27) 
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